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linical Sindbis alphavirus infection is associated with HLA-
RB1*01 allele and production of autoantibodies
. Sane ∗, S. Kurkela, M.-L. Lokki, A. Miettinen, A. Vaheri, O.
apalahti
University of Helsinki, Helsinki, Finland
Background: Arthropod-borne Sindbis virus (SINV) is a
osquito-borne enveloped single-stranded RNA virus of the genus
lphavirus, family Togaviridae. SINV is found in Eurasia, Africa and
ceania but clinical SINV infection, characterized by arthropathic
isease thatmay persist for years, is primarily reported inNorthern
urope where the disease has considerable public health impor-
ance in endemic areas. Only a few studies have characterized host
enetic determinants associated with alphavirus infections. We
imed to investigate the role of genetic factors in the susceptibil-
ty and outcome of SINV infection and to elucidate the association
etween SINV infection and autoimmunity.
Methods: The study consisted of 49 patients with serologically
onﬁrmed symptomatic SINV infection who were followed over
hree years after acute infection. HLA genes reported to have an
ssociatedwith rheumatic and infectiousdiseases andcomplement
4 genes were determined in 35 patients. Furthermore, a set of
utoantibodies were measured at the acute phase and 3 years after
nfection in 44 patients.
Results: The frequency of DRB1*01 was signiﬁcantly higher
mong patients with SINV infection than in the reference popu-
ation (P =0.003, OR= 3.3; 95% CI 1.7-6.5). The DRB1*01 allele was
articularly frequent among patients who at 3 years post infec-
ion experienced joint manifestations. The prevalence of C4B or
4A deﬁciency did not signiﬁcantly differ between SINV-infected
atients and the reference group. The frequency of rheumatoid
actor at 3 years post infection was 29.5% and had increased signif-
cantly (P =0.02) during the 3-year period. In addition, antinuclear
nd anti-mitochondrial antibodies were present in serum 3 years
ost infection with frequencies of 15.9% and 6.8%, respectively.
Conclusion: Ourdata show that symptomatic SINV infection is
ssociated with the HLA system and that autoantibody titers are
levated in patients 3 years post infection. These ﬁndings indi-
ate that SINV-induced arthritis shares features with autoimmune
iseases.
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Suppression of hepcidin expression and iron overload mediate
Salmonella susceptibility in ankyrin 1 ENU-induced mutant
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1 McGill University, Montreal, QC, Canada
2 University of Victoria, Victoria, BC, Canada
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Background: Salmonella, a ubiquitous gram-negative intracel-
lular bacterium, is a food borne pathogen that infects a broad
range of hosts. Infection with Salmonella Typhimurium in mice is a
broadly recognized experimental model resembling typhoid fever
in humans.
Methods: Using a N-ethyl-N-nitrosurea (ENU) mutagenesis
recessive screen, we report the identiﬁcation of Ity16 (Immunity
to Typhimurium locus 16), a locus responsible for increased sus-
ceptibility to infection following an intravenous challenge of 5000
CFUs of Salmonella Typhimurium.
Results: The position of Ity16 was reﬁned on chromosome
8 and a nonsense mutation was identiﬁed in the ankyrin 1
(Ank1) gene. ANK1 plays an important role in the formation
and stabilization of the red cell cytoskeleton. The Ank1Ity16/Ity16
mutation causes severe hemolytic anemia in uninfected mice
that is characterized by splenomegaly, hyperbilirubinemia, jaun-
dice, extramedullary erythropoiesis and iron overload in liver
and kidneys. Ank1Ity16/Ity16 mutant mice demonstrate low lev-
els of hepcidin (Hamp) expression and signiﬁcant increased in
the expression of the growth differentiation factor 15 (Gdf15)
and erythropoietin (Epo), exacerbating extramedullary erythro-
poiesis, tissue iron deposition and splenomegaly. As the infection
progresses inAnk1Ity16/Ity16, the anemia is worsening and bac-
terial load are high in liver and kidneys compared to wild type
mice. Heterozygous Ank1+/Ity16 mice are also more suscepti-
ble to Salmonella infection although to a lesser extent than
Ank1Ity16/Ity16 and they do not inherently present anemia and
splenomegaly. During infection, iron accumulates in the kidneys
ofAnk1+/Ity16 mice where bacterial loads are high compared to
littermate controls.
Conclusion: This study illustrates that the regulation of Hamp
and iron balance is crucial in the host response to Salmonella infec-
tion in Ank1 mutants.
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